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COILED TUBING SCRE0I 
Bennett M. Rldwd and Beim A. VoH 

nELDOF-mE INVENnQM 

The few of tNs hwrtk« retaiwtedowrtj^ 
ered on colled tubing where the lublnfl cm 
screen to push ft against the weftom 

BACKGROUND OF THE INVgNT in|>f 

In ty|4cai oonipietions in the peat m^allk: screens have been tnseiM 
onriflldOfooaedtuWnQliitoazonshlhBweflborefcrpiDdurtten. Priorto 
pfodudng the fone. sand partWeB ware doflvered outside the screen In a 
techniquBknown as grawd packing. Screens have also been used that come 
prepadodwiihasand las/eras an aBomaOM to (he tradRkn^ 
techniqMes or to be used In coi<unc8on wmi the ptecemenl of san^ 
(heaereeit The gravel pacMngpraoadurasespecialy in hoffzontalcompie- 
ttonalsnuneertaWiesaatewheihir the sand had been sufllclertty 
unHoimly in the amuiar space so as to pfovtde an effectfve gravol pack. 

AddMonaHy. the gravel pacWng procedure took valuable time to acoomplsh 
and required the use of surface oqu^pmert to handle the malertal for pl^ 
ment In Oie wellbore. Another dbadvaiflaBO of tradinenal gravel packing 
procGdi»esbttwt an annular space around the screen had to bo Idl so that 
the gravel oouhl be plaoed there. The end result was the feiskiediafneter 
within the ecreen was neoessartyamai to allow for the presence of the 
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annutarspace. This oonstricton In size oouldai^oac^efMiyaffe^ 
ductk)n of tho focination to ite surface. 

In i^ng certain (MHng techniquas. partfcajlarty in unconsoilcfatad for- 
mations, the drilling mud would torn a tuurier adjacent the weObore which 
5 cause subsequent plugt^ when the productkmba^ 
and gratvel packs being deployed. 

Amore ideal siluafion tbr produdng afoimaflonta 
in its drtOed state 80 as to create the least amoum of (fisiurt>anra 
mafion which has just been dnied. Traditional techniques leaving an ammfar 
10 gap wMch would be gravel packed, ftmher Involved risks of damaging the 
ftormalton in the gram! packtag process, such as when sRuaSons occurred 
that wouMaHowfllukl to convey the gravel to also apptyhydrauHcfo^^ 
thefermattonasweaasincortyallbilitiesb^we^ 
used to eonv^ the vamL 

IS 

SUMMARY OF THE iNVENTlON 

One of the ol)iecis of the present ImrenBon is to aHow a wen to be 
produoedlhroughaecreenwiihouttheneedforegravdpaek. TMsobJecUve 
is accompBshed by the piaoement of an eypanrtahie screen that can move 

20 radiafly outwarcfly when placed at the desired tocatkm against the weUbore 
and be porous enough wilh eufMent open erea to tflow produciion ft^ 
formatioa Arxsther obfective is to be able to easfly place the screen in ttie 
desired IbcalkMi. This obiedive is met in one way by udng cotied tubing 
which can bepcepertocatedforaeupportfDrthescreen. Another ot^jecGvefe 

25 to prolad the screen during defiveiy to tto 

2 
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a »««*fing a dteposabte or renn^^Ate 

-fterprop^rlocationofthescreenlntheM^Il^^ Th«ea«, other oNectives 

«ndlhen«nnerlnwhW,tho«ppa«l«««methoda^ 

ti«8afetoh8rdescribedbek)whmcd«»l^ 
ment 

praep DESCRtpnoKi np the ^»f^^ 

nguwl ba«eo8onalvwwof«<l8vlaw*i^ 
tus expanded against the weRbora. 

Fl9ure2tetheaecaon vfawaiono Knes 2-2of Hgufe 1. 

F|gu«3te«ie«edion view of l%ura28lK)wn before exp^ 
inner tube against the Storing matertaL 

RBi«4ha8eQmertiihichcanbere8edlong}t^^ 
flexible lublhg WW* o^ee undecwno «UH^ 

ooWlubhg«ellOcaiifeetcoi«nuou.lei«fcoflu^ 

<rf»Wchtepf0fcrablyin«le*om«|wtDi«iedm 

AaeeenlftFlgupa4.aeQmertl2he»«|Arti^ofpeffc^ 

bearonoedhawowfereBherrandomcrlnrepeallnap^ Theeeamem 

12canbepqnehedtor«iehatoeT4«ri»liote14i»be|toedtf^ 

other kiKMRi technique and fci any cRiar. Tlw destable goal teio haw i«>- 

P«»imato^/a30or40peioenlopeiiaMaia^ 

atubuiarahape. TfteseomertiacanbeioaedlonQlliidhalVeot^ 

3 
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16 and 18 are brougM together to make a longftucRnai 88am which is 
orothenviseciosedup. ARemalively. the segment 12 can be sptany wound 
80 that edges 16 and 18 come together m a conanuottt sfrirsd seam, with ^ 
advantage in spiral winding being that a particular ouldde diameter of a 

tubular oonllguratlon can be obtained wAh any given wfcflh or segment 12. 
This shoukl be compared to rating the segment 12 into a tajbe where te wMih 
detemilnes the diameter of the tube (hat is tamed when edges 16 and 19 am 
angned and Joined in a technique well ioiown kt the ait 

The openings or holes 1 4 can be put on the lubing made from eegment 
12 for only a porfioncfthe coiled tubing string 2a The segment 12 can be as 
long as the tnished ooBed lertgtti of the tubing 20 with openings 14 placed at 
the dedred locations. Using omTvenOonal surface eqi^pment and reel 10, the 
Itodble tubing 20 can be qulddy run Into the weabore 22 to place the pertb- 
ratsd segment or segmems at ftta desired iocaOons. 

Ftoum 2 shorn fei secOon the lube 20 made from the segment or seg- 
menta 12 along wiOi openings 14. VMapped around the openings 14 is an 
opened grid atnidurewttich can be made from metallic or composite or other 
nonmelalOe materials. The purpoae of the grid 26 is to provide a support ofT 
Oftube20fcr1heopenceii1litormedia28. lnlheprefeiredenibodbnent,lhe 
media 28 is made of VRon and is an open oeB structure aidn to a sponge 
matarial sud) as is waBaMe trbm MosilM Rubber Con^wiy d Pott Wo^ 
Tescas under Product NO. 10298. Itie opening Ae can be made to suiL The 
sl grt B ca nt feature of the BBering material 28 Is that It Is Itedbie. Thu8.whai 
the stfing 20 is piefomted into a oofiugated shape as shown m Figure 3, by 
using iawwtKlriques such as pulling it through a dte, the filter nwterfai 28 

« 



09/18/2000 18:34:13 page -6- 



can(henb9appii«lovertas8lNMininRot«e3. Therealtar. when ihe mate- 
rial 28 Is property posifioned In *• weflbor^. a 
trated8chernateityas30toHfl«leanbeh8«^ 
the InWal shape shwm In Rguw 8 and «qarid Ihe «tr^ 

matefial28toarDiflKled<hapa«tlKMminFibur«2. Asaf«utt.ihefiiier 
inatertal«Wchtefle«ttee){pand8i»» 

of tubular 20 chattgea Irom Owl of HBuro3 tp that cfFtouwa 

A cover rnaterfal 32 <an ovarlay ma iBter maieiial 28 Ibr lunnhg ta^ 
as to protect the finer prwlerlal 28 from gauges or cuts T1» 
malertaJ can bo atWn sheet which enapa upon the slightest expar^ 
corrugated tubular 2a It can be a otestomeflc material ttiatlRefally rips at the 
alightet expansion of the underiylng corn^ated tubul* 20 as shown h 
3. Other rnatartals for the cowa2 can be aflfiptoyodwnhoutdepar«rHifro^ 
the spw of Ihe Iwertlon or. In a parttoutar appflcalto^ 
efimhated. AmalerialwhkiidisaofcworlschorifcaByallackBdow 
also be employed asaojver 32 such lhalJwW no tongorbetathe^ 
It is desired to put the wee In produdioa 

SlgnBkam expansions volumotrVaBy can bo obtained h changing the 
shape of theliAUar 20 ftam fteooBigatod Aape. such a$ show 
ptokifRguiedtotheraundadahapeatahownlnnguteZ WhSe a particular 
four-4obe airangernent of tfwoornigated shape te shown hRgure 3. other 
InlBatshape8arawRMhthepunlswofllwliven«o^ The significam thing is 
thai tin laidertyirig suppoitstrackniiMch 001^^ 
off*esiring20,aeahowr»inFigupa«,i»capaWeoffvefwiwWcaiiye)q^^ 
so aa to bring the filter rnaterial 28 into coiilactwnh the weObore aadtOed. 
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The inRial corrugated shape also pemills Insertion If! 7,^ 

inoiai shape does not have to be corrugated. It can be round and be ex- 
fMndeddownhole. 

Tf^ technique b pailicularty advaiitageous in undaMitfanoed drffln^ 
where drculaBng mud is not used. In these situafions. pvtioutaity where 

shale Is encamtefBct the advantage d this type of dtlBr^ 
use of the apfMraius and method as described. The bifial shape of the 
wellbore is retained by (he assembly vvhen ttie string 20 Is expanded under 
the filer material 28 so as to push the filter mateilal 28 up agakist the weObore 
34. In so doing, the fonriation can be aNowed to flow through the tater mats, 
ilai 28 without the presence of an armuiar space around the outside of ttie 
IDtermateriaL The traditional gravel packing is e&rtfnatad and the How area 
wRhIn the tubular 20 atbw R has been expanded to a rounded shsfje is larger 
than H otherwisa would have been using a tradittonal gnvoi pack wtilch 

requirfisttw annutar space itr the ^awel neoesdiathg asmafler hMe dtam- 
eterinsidalhascrBan. 

it should be noted that it la wiiHn the purview oralis invention to pro- 
duoe a fbmtation thnMjgh the use of a colled tubbig string such as 20 which 
is perfoiaiBdwllh openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in eoi\|Uneiion with iradKlonai gravel paeic tech- 
niques to produce a fonmfion. In the preferred embodiment the open oeB 
fltor rnaleifal 28 prefierafaly node of an eiaslto prefer 
sucti as VHon la ovartaM on tfie conugated tubular 20 as shown in Rgura a 
The Gtretchablequaliees of the finer material 28 bSow Its use in ooniunction 
vviih an InNally corrugated tube 20 as shown In Figure 3 or a nonoonugated 

6 
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riaiza^ecexpandedtoftscoundadlocm. Thecpenlnflahmaiertal28<,o 
not«pand8ubslantla!V«*«nth.l«»pftHi20e^ Addaionaly open 

20 rn me pertooaed area suniclwoolumn str^ 
properdeptti. 

It b also WW* the pufvtoir of the inreiilte^ 
28 om a colled fiiblng etrinfl euA 20 ^*Wch 18 pertbia^ 
wtlhoirtlnWallyoomigatIng the W)e 20 uf«ler Ilia inter Thb 

«»emwy can be exparided in an WW loimded 
against the weflbore. 

Varlooe known techniques to expand the base pipe 20 can be wed. 
The use ofaflexlblematerfallbrthe«Brn«effal 28 gives p«fl^ 

fng stres and holds the formation h is natural state when In «» 6),^ 
PQMoaasshowninngue^ Upon •^wslon. the lube rnaterfal 80 wWi the 

flitar inalefW 28 aiound R art as t psifcraled easing tor the pu^^ 
production from the ftjrmafion. 

The reWwdng grid 28 can be a layer that overtaye the tube 20 as 
«hw«ln Figursa orllcan be astMArt coriiponert 

2a '"*'*»townertascanbeina**(«imete^ 
al»«ndlsgeneraByan<w>enwwR(a How^^ 
Ployrt wBhotiidep««i« from ihesiWof ihe Iro^^ 

n IS also wBWn Ihe purview 01 the iwenfion to use an hWa^ 
cross section Ibr the lube20 uiiderlhettter iiialeiW 28 and m 
«(Pml«»conibinaitonagain8tfteiw^ However, the preJerred em- 
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bocimefit involves the use of a oorruoated 
greater vobiinetrtc «xpan$ioRS can oocifl^ 
betcer position it against the vraabom. 

In the prefarred embodbnent, the openings 14 are round. Rounded 
5 openinQS provide alMtarsliuoluralinteg^ 

fnWai openings wtiich are slotted. Usb^ matariais such as staMess steel 
316U yield atrenglhs of 30.000 to 80.000 psi can t>e olrts*^ 

It is ako within ttie scope of the kivenSon to 
sion fotceon the comjgated tubeaoto get It into ihe roun^ 

10 tn figure 2 such that the fitter 26 engages the weffiKm wfth a residual force 
and. in certain conditions, pushes batk the formation materials definbig the 
weitbore to enlarge it 

ITiaexpandontechniciues which are known can be used 
configuraiion of the comigated tube 20 under the fitter material 28 to a 

IS roundedshape. These can include devloeswhteh employ a wedge which Is 
pushed or piiBed fhrotqh the tubiriar or any other drfvfng device 
the iiso of rollers wtiich can be actuated radtaBy outwardly to Initiate the 
expansion of the conugated tutxdar as the driver advances. 
Those sMted In the art wHc9)prec(ate the advantages of th^ 

20 end method as desorl)ed above. In lateral compleBons there is some unoer- 
teiniy as to the distriMilion of the gravel around a screen. Addi^ 
necessity of lesnrtng an annular gap fbr plaoement of the gravel ecte as a 
bfOaliononprodudonfrQiiithezoftetotheweB In certain appOcattons 
invoMng unconsolidated shde fomnaUons, drllng wfth mud can create an 

25 impervious calce on the welbore waBs whidi wB be detrimental to future 

a 
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ltlsasdc«ta«sna.ura»statoaspo«W.>.lhecflnceptof^ 
«»«ed luwng with th» appamtw and m«fK><l as 

^P'o^pc>^1^ltf,1cmaon. Aoc«rthKrtr.anopanort«artnfl 

«naterlal«ucha828w«chca„b.rt-ch«ll3^^ 

ant«dgrty(nocxHlodtuttnonu«artal«f^ 

OatodWi«icondak»,toa«xind««n«lo^ The open oeBflitermaieitef 
tong«iidlnal«««^duetolhe«mallpre«ur^ 

«««cBon. The opening 6fee In lhel«Br material 28 is predldatte and the 
«awntt/ can be protected for dalh«y 10 the d^ 
«~«ure eliminated prior to or durtiB the expanstonrt^ 
wwilhaimtfertyino lube 20 below t. WWie varfoua types of mechanical 
«Pa«lons of the wKietiyina lube 20 torn a cornit^ 
State ha«» been desorfted. ofterl«irt(;ues to piB* ^ 
agalnstlhetwBboie«l«e«uppoitlna liitt an 

I*eh«inoalaigeopmafea.hiheorierof20to40pefoeritamalsolathe 
(MvleMrorthelnvenBon. Th^ la|,erwhldi can be between the tute 

andlhetlBfmalfiiW28.or>rtiWnlh»«toriiiaioiW28.pr0v^ 
lhetomaleflal2ilhn)ugb«»opert^14h«^j^p^^^^ 

ahown(nFlgure2. 

ThefcregdngdMoeureanddesor^ 
anda^pianatonrthereotandvartowclueioeslntheto^ 
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al8, as wea as in the details of the illustratad oonsHueHon. may be made 
withoM departii^ from the spirit of the InveiMion. 



10 
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CLAIMS 

1. Awoaboreconvtellonlxlteseinb^/.oonvi^ 

a perfbcatod body mada of an aa^pfin^ahi^^ nffl|^a|. 

a fitter aiBsembiy moirtM ow MM perib^ 
cover the perforeBons (n sakl body; 

a tool acttnfl on «ald body to ««pand It and saw tter 
aioundlto aBowsaid filer to move toward thaaw^ 

2. The assembly of cWmt, further oompiWho: 

a pretedlve cover to aald filler assembly ¥4ilefi b rennn^ 

downMe. 

3. Tlieassemblyofdalinl.wherein: 

said «Bqiar»dable nwtett to coriuoated to facffltate hsertton *^ 
the weiibow, twheceupon saw tool •q)andt aald eomi^ 
filter toward the eurfaoe deflning the wellbore. 

4. The assembly of dabn 9, wherein: 

eaid body assumesaioundedshepe after eoqamdon by said tool 

5. Theas8emblyofdafcn1,ft>theroompfising: 

1 refeifbreement bebeeen edd body and said filter assembly to 
support eaidfitter assembly In thaaraaofeaid body peribmtione. 



u 
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1 

2 
3 



6. 

String. 



The assembly of daim 1 » wherein: 

said perforated bod/ oomfxtses a segment of a coDed tutting 



1 7. The assembly of dalm6» wherein: 

4^ 2 saM segment has an open area in the lange of up to about 40%. 

1 B. The assembly of didm 6, wheiefn: 

2 aald segment is flexUe« 

1 9. The assembly of dafm 6. wherehr 

. ^. 2 ecddsegmem is rnade from a flat member whicfi is roiled into a 

a tube with a sealed lon(^tudinal|olnL 

1 10. The assembly of data! 6, wher^: 

2 fi^segrnerit is made from a fiat mentfier and lolled spirally to 

3 a desired dlam^ having its spiral seam sealed. 

1 11. The assembly of daim 3, wherein: 

1^1 2 8dld perforated body oonqirtses a segment of a ooBed lUblig 

3 string. 

1 12. The assembly of dsbn 11, further oomprtsina: 

2 a ietrrforc»i t erit between saw body and saM filter asseinblyt^ 

3 siipportsaldfBlarassembiy httteareaof said body peilbraBons. 



12 
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1 

2 
3 



13. TYio assembly Of dabn 12. Mheroonqxtsirig: 
a pretaclhm cover for ssM flier assomM/ wNch is 

downhole. 



1 14. Amethodefweloom|)Mton.ooRipifabio: 

2 lunnkig ha tubular body \(>flhpa i lU H auiM t and a filter asssn^y 

3 mounted over the perforaSons on the body; 

4 expanding the tubular body downhoia. 

1 IS. The method of dabn 14. ftirlhercoavMtsing: 

2 pravidlngaprotecthAooverkigovQrthetiterassenMylioriunH^ 

3 removing the protacSve covering downhole. 

1 l& The method cfeMm 14, ^fflheroomprfsing: 

2 oominaiingsakl tubular body; 

3 altering saMoon u fl a Mngtnto a rounded shape fay virtue of said 

4 expandbtg. 

1 17. The method of dakn 14. further oompttsino: 

Z engaging the weObon with the SKer assembly due to said ex- 

3 panding: 

4 ustngaaegmentofeoaedtuUngasaddtubuiarbody. 



X3 
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18. The method of dabn 14, ftirther comprising: 
providing a support be^*8Bn saw tubufar 

assembly. 

19. Themelfiodofciaim14.1kirtheroompti6ing: 

previdkig an open area on sahf tubular body of up Id about 40%. 

20. Themettwdofdalm 17. further comprising: 
oorrugaling said tubular body; 

altering said oomigatfcjg Into a founded shape by virtue of saw 

expanding. 



14 
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21. A wellbore coopletioa assembly conqTising an 
expandable porous doimhole screen. 

22. A wellbore coo^letion assembly as claimed In claim 

21, wherein said screen cooq^rises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. K wellbore completion assembly as claimed in claim 

22, wherein the screen* in use« is oxpeiided so as to 
p iyati the filter material directly against the wellbore. 

24. A wellbore completion assenibly as claimed in claim 
22 or 23, ^dierein the filter material is flexible. 

25. A wellbore conflation asseonbly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

2€. A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore conpletion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is ea^anded, in 
use, thereby expanding said screen. 

2B. A wellbore completion assenibly as claimed in claim 

26 or 27, further coiqprising a reinforcing grid between 
at least part of said f Uter material and at least part 
of the perforated portion of said cx>iled tubing, said 
reinforcing grid eubstantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore oos^letion asseobly as claimed in any of 
claims 25-26, wherain at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore co«npletion assembly as claimed in any ol 
claims 21*29, further coa^rising a disposable or 
reiQOvable outer cover for protecting said screen during 
delivery dotmhole. 

31. A wellbore couplet ion tool assembly substantially 
as hereinbefore described with reference to the 
accoiqpanying drawings. 

32. A method of well coi^pletion substantially asf 
hareinbefore described with reference to the 
accompanying drawings. 
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documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR STOES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□^INES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



